No data on leisure-time physical activity (LTPA) are available in Brazil for a representative sample of the whole country. The current study describes LTPA levels of the Brazilian adult and elderly populations and explores its association with sex, age, and schooling. Methods: A countrywide household-based crosssectional study was carried out, including separate samples of adult and elderly individuals from 23 states in Brazil selected through a multistage approach. LTPA was assessed using the long version of the International Physical Activity Questionnaire. A cut-off point of 150 minutes per week was used. Results: 12,402 adult and 6617 elderly individuals were interviewed in 100 cities. The proportion of individuals below the 150 minutes per week threshold in terms of LTPA was 82.6% (95% CI 81.9; 83.2) among the adults and 86.5% (95% CI 85.7; 87.3) among elderly individuals. Among adults, prevalence estimates were very consistent across regions. Elderly subjects living in states in the Northeast and North regions of the country were less active than those from the other regions. A clear positive dose-response association was observed between LTPA and schooling. Conclusion: Alarming rates of low levels of LTPA are found in Brazil, thus suggesting the need of urgent actions.
A systematic review of the literature on the epidemiology of physical activity in Brazil 1 showed a rapid increase in the number of publications after 2000. Although there are now several local reports on physical activity levels of the Brazilian population, 1 national data are still lacking, with the exception of telephone-survey information from state capitals of the Brazilian surveillance system 2 and another study which used face-to-face interviews but was restricted to some state capitals. 3 No data are available in a representative sample of the whole country that includes other cities in addition to the state capitals.
To help fill this gap, the current study describes leisure-time physical activity (LTPA) levels of the Brazilian adult and elderly populations. In addition to presenting data for the 5 regions of the country, we also explore the association between LTPA and sex, age, and schooling.
Methods
A countrywide cross-sectional study was carried out, including samples of individuals from 23 states in Brazil. Within each state studied, cities were stratified into 5 strata in terms of total population: <10,000 inhabitants; 10,000 to 20,000 inhabitants; 20,001 to 100,000 inhabitants; 100,001 to 1.1 million inhabitants; >1.1 million inhabitants. A multistage sampling approach was employed, in which city sizes were the primary sampling units, followed by cities (second sampling units), census tracts (delimited areas comprising approximately 300 households each; third sampling units), and households (fourth sampling unit). 4, 5 In each stage of the sampling approach, selections were carried out using tables of random numbers. Information needed for carrying out the sampling selection was obtained from the Brazilian Institute of Geography and Statistics. 5 All residents in the sampled households were interviewed, thus allowing us to generate separate samples of adults (20-59 years) and elderly individuals (60 years or more).
Data were collected by means of face-to-face interviews, which were carried out at the respondents' households. LTPA was assessed using the leisure-time section of the long version of the International Physical Activity Questionnaire. 6 A physical activity score was constructed as the sum of minutes per week of walking plus the minutes per week spent on moderate-intensity LTPA plus twice the number of minutes per week spent on vigorous-intensity LTPA. A cut-off point of 150 minutes per week was used to classify individuals as reaching or not current physical activity recommendations. 7 The independent variables analyzed were sex, age, and schooling (highest degree achieved, based on years of schooling). Information was collected using personal digital assistants (PDAs). Data were sent daily to a Stata database. Interviewers were trained for 40 hours before data collection. Overall, 55 fieldworkers worked in the data collection.
In the descriptive analysis, we calculated proportions and respective 95% confidence intervals. We later plotted the proportion of subjects < 150 minutes per week in the Brazilian map. Afterward, we evaluated the association between LTPA and sex, age, and schooling, using both unadjusted and adjusted statistical techniques. Poisson regression models with robust variance were used to estimate prevalence ratios. 8 All analyses were run separately for adults and elderly, and a significance level of 5% was employed.
The Federal University of Pelotas Medical School Ethical Committee approved the study protocol. Informed consent was obtained from each individual before data collection.
Results
In total, 638 census tracts from 100 cities in 23 Brazilian states were sampled. Of a total of 12,402 adult and 6617 elderly individuals interviewed, 12,303 adults (99.2%) and 6594 elderly subjects (99.7%) provided complete data on physical activity. Figures 1a and 1b show the proportion of individuals < 150 minutes per week of LTPA according to the states of the country. Among adults, there were 4 states with prevalence values above 90%, whereas among the elderly, there were 6. Elderly subjects living in states in the Northeast and North regions of the country were, on average, less active than those from the other regions. Table 2 describes the sample in terms of sex, age, and schooling. There were slightly more women than men in both samples (adults and elderly individuals), which is in accordance with the census distribution of the Brazilian population. Only 6.3% of the adults did not complete a single year of formal schooling, whereas among the elderly the equivalent proportion was 37.8%. Among adults, the mean age was 37.4 years (SD 11.5), whereas it was 70.9 years (SD 8.0) among the elderly. The proportion of individuals with 12 years of schooling or more was 3 times greater among the adults than among the elderly.
In Figure 2 , we present the proportion of individuals practicing less than 150 min/wk of LTPA according to city size. Among adults, there was an inverse association; the bigger the city, the lower the likelihood of practicing less than 150 min/wk of LTPA. Among elderly individuals, no such a trend was observed. Table 3 presents the unadjusted and adjusted associations between LTPA and sex, age, and schooling among adults. Females were slightly less likely than males to reach 150 minutes per week of LTPA, but the magnitude of the difference was quite small; it only reached statistical significance given the very big sample size. In terms of age, a similar scenario was found. No clear patterns were observed, in spite of significant P values. Regarding schooling, however, a clear inverse association was found; LTPA was less frequent among those with low schooling levels. These associations were remarkably similar among elderly individuals (Table 4) . 
Discussion
This section is divided into 4 parts. We start by comparing our prevalence estimates with those obtained by previous surveys in Brazil. Second, we compare the factors associated with LTPA in our survey with previous studies. Third, we present methodological considerations about our dataset, including the limitations and strengths of the study. Finally, we discuss the implications of our data for public health in Brazil.
In our sample, 83% of the adults and 87% of the elderly subjects failed to reach 150 minutes per week of LTPA. Using data collected in 1996 from 2 regions of the country, Monteiro and colleagues 9 found that 87% of the individuals interviewed reported not to practice sports or exercise in their leisure time. Using exactly the same definition used in the current study, Azevedo and coworkers 10 found that 77% of the adult males and 81% of the adult females from the city of Pelotas, in the south of the country, failed to reach 150 minutes per week of 3, 12, 13 suggesting that around half of the total physical activity practiced by Brazilians is performed in the other domains (commuting, housework, and occupation), as hypothesized previously 12 and confirmed recently. 2 The associations we describe in terms of sex, age, and schooling were markedly consistent with those reported in the previous studies in the country on LTPA. 10 It should be highlighted, however, that we found weak associations between LTPA and the variables sex and age, which were only significant due to our big sample size. In terms of schooling, our findings on LTPA are completely the opposite of those reported by studies on total physical activity. 12 Schooling is directly associated with LTPA, but inversely associated with total physical activity in Brazil. 12 In terms of gender, males are more likely than females to practice LTPA, whereas the opposite is observed for household chores. Previous studies 14, 15 have already highlighted the importance of considering the different domains of physical activity when evaluating its correlates.
In terms of differences across regions, Monteiro and colleagues 9 showed lower levels of LTPA in the Northeast as compared with the Southeast. In our sample of adults, prevalence estimates were amazingly similar across the 5 regions of the country. Among elderly individuals, however, those living in the poorest regions of the country (North and Northeast) were less likely to reach the 150-minutes threshold as compared with those living in the richest regions of the country. We believe this is due to a combination of socioeconomic and environmental differences across the regions of the country.
Some limitations of our study should be highlighted. First, our sample was not designed to provide state estimates of LTPA, so that, results presented in Figures 1a and  1b are illustrative, but lack precision. The lack of information on physical activity practice in the other domains is another limitation, but the research project had several aims, and we could not have a longer questionnaire on physical activity given the other priorities of the survey.
The main strength of the study is its national representativeness. The inclusion of other cities in addition to state capitals is another important contribution of our study. The use of the leisure-time section of the long IPAQ allows comparison with studies from other countries. In addition, the LTPA score we estimated is in accordance with current recommendations for physical activity, which again maximizes comparability with other studies.
Our results confirm previous data by showing that alarming rates of low levels of LTPA are found in Brazil. In addition, we show that LTPA rates are even more concerning among older adults. This is highly important in terms of public health, and urgent actions are needed. The Brazilian Ministry of Health now funds over 1000 cities in the country for carrying out physical activity interventions. 16 These efforts need to be continued and other approaches are urgently required to stimulate the Brazilian population to increase its physical activity level, particularly in leisure time. In addition, the expansion of successful local interventions should be prioritized. 17, 18 
